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(54) EXTERNAL STORAGE SUB-SYSTEM 

(57) Abstract: 









PROBLEM TO BE SOLVED: To provide an external 
storage sub-system for guaranteeing maximum response 
time and accelerating single/multiple sequential read. 

SOLUTION: A staging control information table 300 for 
specifying a range for performing staging from a storage 
medium 200 to a cache memory 120 is provided and a 
data transfer means 130 performs a staging processing to 
the cache memory 120 corresponding to the instruction of 
the staging control information table 300. By 
simultaneously reading redundant data as well at the 
time of reading data from the storage medium 200, 
response time in the case of failing in data read is 
shortened. Also, since a look-ahead processing is 
performed without performing look-ahead judgement, the 
sequential read is accelerated. Further, when a 
look-ahead direction is specified by the staging control 
information table 300, since look-ahead in a reverse 
direction is executed, a high-speed processing is made 
possible even at the time of the reverse reproduction of 
the data. 
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(54) K8tjua>£5fW ^i5iattu-^->x^A 



(57) [SSKl] 

1MB] **jfcaw&iinfc«E, *3«tot, 

«HH*isr.ft5. B«^*»fe©!P— *W*WL8Sfc% 





(2) 

1 

in** i j m^© wt-^sa Lftm®i<D7 ! ~-f> frcw 
©7*-*^**w-*-*7**-*<Riis*«i:» tfrfE±#$g 

fit WlEfBlt^tti: ©ffl-elKSSih,*?*--* Sr-*«jKi 
TCgf*— * t *»&tE©7*— * ^m^c-rs^-^ffiTn^a 

— * t y tm brwa-f5«a«^«t, io 

[1**9(3] tflffi^gv*— i?:*? 1 — S^^ISfi 1 ^^* 

jcft^—^cD^-T 1 — it^y&mmvx^zm&te. tats 20 

m^m-tt^^ x— ?<D&nmtmKjjmKmmLK. 30 

f^ta-r^i^ *©Btw«fc^©#faii:ag*i, 

[fMt«7] *tria$fe^^^-^v^n=fT7 7^M* 
«*tu-*-£*R:, x-^w&tfjffii^c^fa&u^jtt© 40 

* ^ x— v ymft'r— ^/wfc 5 v ^riitSS*^ 7^— >>> 
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[000 1] 

U\ #fi©'>— ^v->^/^K^f£b(c*3v>-rifiSjS^7* 

[0 0 0 2] 

mm<omm] 1. £«i$m 

tgjfefi, RA I D^if©?CSx— PteXZ? 1 — ZGLyim 

[0 0 0 3] -£©fc«>, Xt- ^y^]E»»7Lfc» 
-fr©jE#«MRk 

v 5 ^^^w+7 f -^te^^ra+^ ©ft&«i3a^H 
+ 7*— * «7ci$ra + -=E: ©teMSBtra 

[0004] #PS^z 7-200191 -^^tcti, 
^«7c©^i4SrV^-^<^liLT, Jitt3BW*»fe©«! 
aSrS@-rS Z.kt£ LK^JHiiiiBtgjieft:— ©x— ^ S-«tc 

[0 0 0 5] La>u rcf-f^^r w^-e»*, ^ 

T^-i^^tc&IfcUfc ! /OS*i#©iS5*^{-HU-C 
[0 0 0 6] 2. V— JrV^tA'y — K 

^-rsfcfe^, *t-r^^y fcKrj-steffcwaafc 

p<^-y{^2ibT^< r t vmfrtim) ciot, _h 
^©^-^tesiw^-c^s-arsr t^-ct, ifisaiKiaffis 

[0 0 0 7] ^©^gpiEtSf-^^^A-eii, 

©V— <7-^5^-V/W^ y - KS*JC||b-C«, 




3 

[0 0 0 8] Ld>U ^^^S^tcisv^tt^ V— Jr^ 
[0009] 

fcftv\ |Eli^B<o5)-»lc*3VNTt,-v/i'^y7 ? ^T*|-jc£: 
VK^f A^y^-^-y Mf— Aft if©® 

[0010] _tfE©®tfe/W^7*— y" 5 A-C 
tt, f*— ^K*«b©«*t*H^#^©aUVWlJI© 

SrtWtHS. L^U, RA I Dftir©:^E^7 f — 
^^ra* J s<fto-cL*5i:v>5P>aja^d 5 

[0011] ifSW^^^A-CftfcttSHife/W 

fruits fc*, ^©jih*iri©v'— y>~>^/u^^m 
bfc t , ifcSnfti©i'— jr ^ Ltd 
g-cfc^o ^^fc, £&©*? hi?— ^mm^n*^ 

rixe>©->^.^A{i#^©^ 7 
•YTV N>6>t>ra^T^-fe^$4x5r.i:>as^<, #$c© 

t^pj^i;ftoTV>5 0 

[0 0 12] ^©^SBIEIS^^xA-e^ ¥-© 
^:#a©v— ^^^-y/vft^mncSsfUT^ i/-- jr 

V-^iX^/M^::^Stff$&©ir y MfcSTlcWK 
£*tffc|&&«_b©v'— -Jr v->-Y/wgg*ttl L^^lLfc*^ 
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4 

y KtH4IB*fiiT LT b * 5 i #nM t ft o T V ^ 

[0013] *5sw©ae<3tt> c«it#*»e>©7*— #m 

U £t>fc, *-*Sii*^#*©)iH^rR]/^(B]©^ 
— ^^/wft^mb©^Ilf£;ft£ft±$-ti\ s--— -jr 
W-Y/u y — K©#Sftl^-fS1Hlfi^4ftN-f-&^-«nB 
-tgiJ-^V^T 1 A &^ft-r 5 r i: T?fc-5c 
[0 0 14] 

10 [ISSSr^-rSfc*©^] ±iE©iWSr^i-5fc 
v? > s?' $ ft 5 fftt * a- — if # fgjti" 5 & fcfli v * 5 ^ ^ - 

[ooi5] ±&mmfrb v - H»**a«Lfc»-e\ 

7^— (t ^ ^ — ^ ^ ^S<J ^/W© 3.— 

vJy^t^W^teL, ^V^a-Srfe- ft 

20 ^{Ci^gftJCST*— 9<0^— -J>^<DmU. *3<tT/, 
X-^D 1 0fC»Mi-S®«lC*f-t-5^K^^-^^ 

^©**i. 3t^©^rsi (MJjfa/mjjfa/mijm) » 

A©f?^tb LH*©#«^fcip-arT y ^ * V ~ 
©^^-^^^SSH^M-e^ S„ 

[0 0 16] r©^.^— i>V^$!|ffllfl?^— ^/H-. % 
30 fir-^ ^f- v^V ^©^ffSr^tS i i: lc J; o T ( 

K^*©fco fc ^y t — 9 t t h ^(DK&y*— 9 ^ =3r 

x-^©SE^fflL{c^HJ:Ufc»^-et, xT—iP-yiTft 

^L^»g-©iS^raSr3fe#-e#5„ r©«JW***r 
fflv>S r i; tc J: •? JES^NFraSr 

40 -v J ^^H+7 :r -^«7C^W+- ; e:©te^W 

+^e©te^M 

tTCSx— ^ ^^-^^^^©^fcltM^-rs i i: ds 
[0 0 17] ^T'—^^^JfflHt^X-^/V^ 

^-r^tf, ±-esas«*»fe©K*ausi*s«i*KSB*9* 

50 y 'sisy-r&ftWifrT-'r— i?ls?%m.&*SZLt£ 
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[0 0 18] 

[#W«>SIJI6<D»ttl SIT, *»MOia8l»tt<oi«S: 
[00191 *HJfi«T?tt 5 -^OfStS^^R A I D 5 

[0 0 2 0] BIB, *»M(cJ;S^ffi|E«1^^><^ 
8110, 0 kCDy*— ^te^(^VM?>^5^r 

t^^^^yno, ^latt^^v^^Ai o oft 
u<o s r—9ig$k*±wgm lot (Df-^^m^um-r 

&7**-#1B$k¥mi 3 0, K&v*-? ^i^t6%gr 
-^Mftl 4 0, ^^fex— ^$r«5c-T6 

x|r*J«t5±e^Sl 6 0, T4t©K«i*t:t(D 
^y^7x-^$rSJ«t5TTO¥gl 7 0, GWR 
*2 0 0^6>*tyVa^*3 1 2 0^<D:r— ^(£21 

^^*a«««^— ^3 o osi^-ifa*;*^-^^ 

-f>f^7x-^g!l 8 OSr^TLTV^o 
[0 0 2 1] i:o||Jfi«K:*Lfc«j«H:*><*"Ct>lW 

[0 0 2 2] 4fc, v— ^v-^A-y- KOKSt-fb©* 
SrHa-rili^Ktt, %If-^4^Sl 4 0^- 

[0 0 2 3] B2tt, IEttj!«#:2 0 0 KSSftST*— * £ 
BttJitffctfRA I D 5tt\z.£ *) KMlt£ivtcm^<Dv* 

[0 0 2 4] 7*^87 h?>f ^iPfllliSfflWtfc 

#*»J£;lt5o Jifif^^^fgl 4 OTte^ocox- 

5o ^Jx.B> h^>f ^D0—D3^e>7CS^— 
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5^oe«ii*2 o os:«ia-*-sj;5teia«i-6. :o 

aiSOtfflv^ff, 13— <?>'<}) -r-f :/<Dfi&0>3 

>f ^/PG 0-3(03 o(Ot-^^ h?^/D0/ 
D1/D3 Mfif-^^ b 0 ~ 3 ^e>«7cT? 

10 

[0025] ^t>«-<fcJ:5lc. mmfc<oi*1k* ? 
b, ro*jK«iK^<D^ffi-t?t>flifc>ftv\ 
^tcB, 7 :r -^%g>fbco/ c cv^-^iaefcprtg'efo^o 

[0 0 2 6] H3m ax-^/u 
3 0 0^»(MV^SHt5o 

[0 0 2 7] ^^^fM»W*^— ^/V3 0 0B, 

±fi^il 0 ^?><0 y - KI*l-*f t t ?/ ^ y 

20 120 fc^^-^^^rs^HfrSjei-aWftfrftiWi- 

3 10. ifett^^v 1 — i?>ymfT7y?3 2 0, M*|rI 
#1***3 3 0. i£#lRl4fc«**3 4 0^6>*5o 
7*— dt^T—Vlsy^m???* 1 0B, Ifilll 0 

?D10 St^tc^S ^(C^^ir-^ (#SIJfrM-C 
B, ^y^-r^/v— ^(OftfecDx— ? kKMy*—?) 

-s) *ft?fr¥?famffl'rz>%>iz.m^ti. on/of 

^Sff77^3 2 0B, _bf&3£Bl 0d*e>S*S*t 

[0 0 2 8] ^f-^V^ffSflT-^liifi^f 
1 O^AcB^-f-V^^^^-^^Sl 8 0£iiLT}§ 

^^^J®ffl^-^/v3 0 0 Sr»«r* i: * B, 



m 

7 

/^7^-^$:tt6SCS I ©MODE SELECT 
-rv KOS«fc|B*uyt*J«l^JilEKi 9 

Wfll«3 0 0S:»«^**ft«>«fcb"CH:. ^-if-YV 

^7x-^^gi 8 oa*e>±ffi*fifcra«fcMODE 

^f^f^7x-^?H!l 80i LTf^ y 

[0 0 2 9] Sfc* **JIS«-Cri. fffi^CDfc^{-^X- 
l^v-^A 1 0 Oftd J RA I 

$R^-://P3 0 OSrJMtU flWftK^f-^y^a 

tt. _h#SI«l 0@^^x-^>^J»tS^-^/V3 

[0030] £ e>(c *HiS^jr*^ ^ft^-^*^— 

^SUWW^x-^/i-3 0 OttJEfi?*— **-r— i V>ifn 
t?^^^3 1 0 SfrSo 5teS^^"^>-^ 

3 0 Ott^R**^— VlsPmftrjys 2 0*5±r^JI|B 
jffa9cWt&&3 3 0, a?#lRl$teR*4 3 4 (XD^ffifc 

[00 3 1] #||J(6«t;i±fl3g« lOHoi /OS* 
tfSSfi 1 £jh,fc^©»«#:*<D 1 WSrB 4 -EI 7 Srffli^ 

^f7 p Dl OK I/OS^dSjKfcli^ov^fftH-r**, 

HUD?— 9 * b7^^I /01*#*fc»^1?fe 

[0032] H4tt, *mi&mfc%>tt % I /O^3g(0^ 

f>^40 1) »£\ MfSl 1 OttS^-LtfaSlil 
0^fe^>I/OB*aSU<0*JSSrfTV^ (^^^^4 0 
2) , y-KK*t?fc5i tSrBBfc-rstv ftfc**^ 

y^-^^yic^f-^D i o^^f-^y^^t 
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zm&ia^ x^—*?>?mmt£X {^y^A o 4- 
4 0 8) sriffc-r^, ^^^^^ynoHna 

9) , ±iSLmmi 0fcl/O«a<O^TSr«ftbT 
7^:/ 4 1 0) AJLSSr^Ti-^o 
[0 0 3 3] ^/c, ^y^^^J IcSCEt*— ^Dl 

10 4) u asEf*— 1 o<d^— -Ji/ymm&mfrty 

(^^4 0 5) , W-^DlOMr-^ 
^^4 0 6) o 

[0 0 3 4] ^—i/l/W±m^T&. 3^T^D1 
Ur>7^4 0 7) o -r-C, ^f-^Dl Oco^-r 
1 0<£>«7t£rfr5 (^7^4 0 8). *0>«. =**y 

20 v'^^^ey 1 2 od*e>±-ta:ifi«i o*chsk^— 1 0 

SrlBSSL (^7^/4 0 9) , ±{S3K«1 0^ l/0«t 

i^TSrastt (^7?/7 p 4io) *aa*^Tfc* 

[0 0 3 5] ±faafi«l 0^6>5>f hS^SrS^bfc 

(^7^/4 0 1) i^cit i/om&m%imi£-?7 

<i b«ka-C*>5*Sr1»« (^75/^4 0 2) bfcfcfc. 
9>f hKiKRfeftLa (^^^^4 2 0) SrfTofc«, _h 

1 0) o 

30 [0 0 3 6] H5tt, ^7-i>y^I y^A 0 

6) ^um^m^yxj-^^—Y-Qh^o 

WJ»*«^— ^3 0 0 co^7£m*jc\z.^-^l/y%& 
H600^t5 O^s^S 0 1) o JlS^— ^ 
^^^*ff77^3 i 0 i5fe«*^y— ?>jrmf? 
y??3 2 OOJB-S-e-fc^T 1 — i?V^<BH6 0 0(D§M8 
Cov^tt, g|6T?l^JSr^K-r^c 
[0 0 3 7] 0 0(Df-^7, 

b7>T^tt;^^Lt (^f^5 0 2) . 3r^;y 
40 ^^±(^S<7-^X h7>f^f- i^y/^^TV^ 
*d»if5 3W*WL (X7^^50 3) , *^yi/~±{z 

[0 0 3 8] H6K, K^—^^y—^^mffyy 
^3 1 OS^^r- 7^3 2 0<DWt 

[oo3 9] *mi&m~?n, jL^—^^—^^m 

fty*7>f3 1 O^gS^Ht^ON/OFF, %Wt?**"r— 
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3 3 0»J:Va!*lRi3fel«**3 4 Olctetttt^^- 
lfe»«-eH:, JH*lRl4feK**3 3 h9>f 

bTKiHb-ci^sas, &mM&mft<D%mc£z>mjjfa 

[0 0 4 0] JCS^— 9 VlsygffryjfS 1 0 

^ON, ife**^^— v^^fif 379^3 2 O^Jffl^ft 
iNJ££;h/CV^j§£\ ^f-^®i6 0 0^ 
r^Dl 0 V T * ?/is— /PG8-1 lit 

W-i*fR]|ciiat6^y r>f ^/w/PG 1 2-15 
i*5o 

1 0 0 4 1 J TCgy*-^ V^UtT^ 7^310 
f-^Dl OSr&tr^UT^ >^PG8-1 lit 

So 

[0 0 4 2] TCS^-^^^— ^*fT7 7^3 1 0 
7-^Dl OSr&tf^y^-f ^/V— 7 P PG8-1 1 it 

^fc«*ra/a!*rafc*»r6^y ?v ^a— :/p g i 

2-1 5/PG4-7ift5, 

[0 0 4 3] S^^fi 1 ^^ 1 0 

fcbiKJ££;h,Tl^»£\ 2^^^«BH6 0 01* 

S^7-^D1 0 8rgtr»*y r>f^;^PG8 - 1 1 
<D*ifc*o 

[0 0 4 4] TCS^— 9XT—*Jls?$$fir*7 s 7?Z 1 0 

#off, ^m^-xT—^^mny^^s 2 o#m& 

K^-^D 1 0 it^lclR*rftlc3*|*^SJ^ift3tett* 
S3 3 0^^-^^ h^^^Dll-DH i*5. 

[0 0 4 5] 7hMv"—9xT—i^>^mffV^^3 1 0 
*OFF, 9GWtfrx^—i?>y$iff7 7?3 2 0&m% 

WE^— 1 0 i t^fc^iftfca^rSiiS^lRlifeWE* 
43 4 O^x— h7^7 p D9-D6i^5 0 

[0 0 4 6] JCSf^^Xf^i ^>^%^iV9ifZ 1 0 
dSOFF, ftm&xT—i?>-ymn7793 2 O&ffij? 

ggir-^D 1 0 i tnte»B*isifcit«-rs«*rRi^«* 

S3 3 O^Of^^ h^^/Dll-DH, *5J; 
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U\ ifi*rRjf-a«i-sa!*rRl5tel«*fi3 4 O^Or- 9 
X h?<4 -7T> 9-D6 iftSo 

[0 0 4 7] 7LS^^^^^^^^fir^^^3 1 0 
MFF, J6R*^f-^y^»T77^3 2 0*fti 

*ftbiK«s*tTi^4ii^, xf—^y^teieoo 

ttMSBET*— *D 1 0<O*i*5 o 
[0 0 4 8] B6©fm #»*^:b*fc;*3V^»Jlft 

-e^bfc^— h7><^^f-^^$5B6 0 o-e 

10 [0 0 4 9] H7I4, y*-9'&7bWm (Xr^4 0 
8) SrRWbfc:7ia— ?Mr — h-Cfo^o 

[oo5o] xT—i?>?mm<DmTWj£ {xtv^a 

0 7) fc:*SlvT\ m^V—VT—9Xhy-f^U10<D 

1 O^TC-T ^^TC^a (^77^4 0 8) ^ 

55ifcS D 

[0 0 5 1] x-^^TC^a (^^^^4 0 8) "CHu 

5 (^77^701) o ::-c, %117-^^7-^y 
20 &^mn<Dm& ra^e?*— 9xt—v> y&±m 

fcHfrU Stt9*— ^Dl 0«r*7c-r*<O|cijKKftra— 
/^7^^/PG8- 1 1 <D{&<dT—9x h7^/ 
D8/D9/D1 1 iTCS^— h?>f^P8-l 1 
dS^rt7Va^^y 1 2 0CX7-^ym (xTy 
77 0 2) 0 £fc. KMT—9XT—i/l/y%mi>mft 
-C* fcl&T LTW^l 14 TCS^— ^ * r - - v> ^ 
^a<Oj|*T«r«fO (^77/7 0 3) o JEftT*— *tf> 
^V^as^TbfcflK r^«5t#gl5 0§:ffl 
\^X^T—9T> 1 OSrttTcbT^^^v-a^^-y 1 2 

30 oicfem-rz (X77/704) 0 

[0 0 5 2] &mMmK^^X*-— J ffrKg:T—9 XT 
[0 0 5 3] f^St?li^K7-^D 1 0^7-^ 

>^mnm^KS:T—9 xt— &^y&$mi*x^i£ 

^f^/W— 7 P PG8-l l©ffi(D7^D8/D9/Dl 
1 iJESy*— ^P 8-1 l(0^7-^^^Lt^ 

(C&ttS^K^-^D 1 0<DXT—*JZsy\Z.£BSL\s1tm 

TCS^-^^x-^^^K+^-^^Tc^ra + tcote 
ifcoTiyfco 

[0 0 5 4] r*U£*tU *»B9<o**-e, !W_L 
<ifcS«l 0^-if-r >9 7~ — xfgl 8 0«r/Hwr 
K^T—9xT—-J^^mff'X=7if3 1 OlcONSriS:^ 
50 bfci&^lctt:, W^DlOxf-^^W 
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fell, 0 fc«>, f— ?W.7ctlkm 

•f '4 0 8) mz\-i7Z& ; r>-?xy'— &*{r#yfimkt£ 

#$§9i ©#«"c©j£#whh] = s ^x- * * y - 5? v ifn 
m + ? - * + % ©ttiR#w 

IB©^«rtiS#i*nfr®IIH-5**«-c#6. -Jttl!i, IE 
1 2 0*»fc©«*tfiUcJfc^T#?frfc:»<, jWSSIKJ: 
[0 0 5 5] JSfclc, *HJ£^J{C*3VNT^.— if2S$fcBMfc* 

10056] ^— - if m umm. 1 o tf-r ^9 7 ^ 

-^¥tl 8 OSrJflVT&aM^— ^f^Uff 
77^3 2 OlcJW#fa«rR«Lfc»£-teHu ^Wcf~9 
Dl 0Sr;*ir— i^^-TSH^D 1 0(c)i[S*rRj(-^-r 
Sff* (Dl ©f»— *t>RWte;*y— SJv^-r 

•5c ^7-?xf-^y^fT77^3 2 0 

Kig^fttrfS^bfc^-S-JllHu *D 1 0 

— i?^^1"SI*RlD 1 0 j!lJlt^|ftlKaE|jM-Sfl|« (D9 

^-v^-ymfty^ifz 2 0KW*iAi*»uebfc»^ 

Kfct, SgE-r— 1 0 ^V^i"5«f^D 1 0 

l^#ffl/5B#l«fcii«-f*«* (Dl 1G1II, 

[0 0 5 7] ~©t UtEffotV^fev'-^yv't/l' 
SlStt^g t ft ^^<D->-^>->\/U^m 

[0 0 5 8] _h&jg«l 0*»fe«*liil/afc6rifil© 

S'-^v^ir/i'fcy — KK*#»*T3ftS»fr, IBB 
<OV- KSS#l*fc: 2[h]@ «&© y - KR*©WKt>Stelc 

^iv*©^^W*®lif^a;:fcj»T»#-5. -awe 

[00593 *^tc, *mMmK}$\,^x ftu* 

* t- - *S>?9lft Srif^b fci§"3-©18#:£S - -7- v is 

[00603 *&wxn, ^i^/wy — Kg#© 
9^Bla^ti^*^l!f^iSrfflv^*v^fc^^>, ^-^r^ 
v-r/w y — KS^©#fiS«rie»i-a - 1 ft < ^a* s »r 

t., ±te*fai o^?>©y — i^v^$y 
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2 0 0^7^— ^V^SsfcSrSSfi 1 -*-*,, TfiC— 
© I /OB*tWt8fe»i:HM!lt«ffl $tvrv> 

^^tttttoTtMfttt^a 17 0 Srffiffi-T^ r. £ K J: 

r tdSBltgirftSc 

[0 0 6 1 3 bfc^ot, Jitt->- -Jr>~>*A' 

¥U X X> ^ — V if Sr =fr o T V •> 3 «> is — <7" 

>S^/HHlJ££rfr 5 tc#><Z>7— zf/W-t y Y%\z.& *) % 
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